Polycystic ovary syndrome (PCOS) is the most common endocrine disorder affecting young women. It can present with a wide spectrum of signs and symptoms, including acne, hirsutism, obesity, menstrual irregularities and infertility. These are caused by androgen excess, anovulation, insulin resistance and the ensuing metabolic syndrome. The precise aetiology of PCOS is still unclear but is likely to be a complex interaction of genetic and environmental factors. A family history of PCOS confers a higher risk of developing the condition. Other contributing factors include low birth weight, premature pubarche, obesity, diabetes mellitus (DM) and antiepileptic drug use.
WHAT CAN I DO IN MY PRACTICE? Detection
It is important to consider PCOS in any woman of reproductive age who presents with symptoms of androgen excess (e.g. acne, hirsutism) and/or menstrual irregularities. While obesity is associated with this condition, it should be noted that the majority of patients with PCOS in Singapore have normal body weight. 
Diagnosis
Contrary to popular belief, the presence of polycystic ovaries on ultrasonography is not essential in the diagnosis of PCOS. Different diagnostic criteria have been used to define PCOS since 1990, among which the 2003 Rotterdam criteria (4) are currently recommended. Based on these criteria, a diagnosis of PCOS requires two out of three of the following: hyperandrogenism, menstrual irregularities and polycystic ovaries on ultrasonography (Fig. 1) .
Hyperandrogenism can be defined either clinically or biochemically. Clinical features include hirsutism, acne and male pattern hair loss. Hirsutism may be graded based on the FerrimanGallwey score, but it is important to bear in mind normal ethnic differences in hair distribution; while a score of ≥ 8 is taken to be abnormal in Caucasian women, a score of ≥ 5 may be a more appropriate cut-off for those of Chinese ethnicity.
(5) Biochemical hyperandrogenism is defined as elevated serum total testosterone or calculated free testosterone levels. Currently available direct assays for free testosterone are of limited value. Menstrual irregularities can be oligomenorrhoea (cycles of > 35 days but < 6 months apart) or amenorrhoea (absence of menstruation for 6-12 months after a cyclic pattern has been established). Polycystic ovary morphology on ultrasonography is defined as an ovary containing 12 or more follicles measuring 2-9 mm in diameter and/or an ovary with a volume greater than 10 mL.
Diagnosis of PCOS requires the exclusion of other disorders such as pregnancy, thyroid dysfunction, hyperprolactinaemia, Cushing's syndrome, non-classical congenital adrenal hyperplasia and androgen-secreting tumours. In women with symptoms or signs of androgen excess, serum total testosterone should be checked and these women referred to a specialist for evaluation if the level is over two times the upper limit of normal. Depending on the clinical picture, further tests may be necessary (Box 1). These may include beta-HCG (beta-human chorionic gonadotropin), thyroid
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Managing polycystic ovary syndrome in primary care function, prolactin, 1 mg overnight dexamethasone suppression and early morning serum 17-OHP (17-hydroxyprogesterone) tests. (6) Mild elevations in serum prolactin are common in PCOS, but after excluding macroprolactin, levels that are greater than twice the upper limit of normal should warrant further investigation. High levels of anti-Müllerian hormone, a hormone produced by ovarian follicle granulosa cells, are also seen in PCOS and may be useful in the diagnosis of the condition. 
Screening
Women with PCOS are at high risk for developing Type 2 diabetes mellitus (T2DM) and insulin resistance. Routine screening for T2DM, impaired fasting glucose and impaired glucose tolerance should be carried out using a standard oral glucose tolerance test. Fasting lipid profile should also be measured, while blood pressure should be taken at each visit.
Screening for coronary artery disease and obstructive sleep apnoea (OSA) can be considered in women who are at high risk. Obesity increases the risk of endometrial cancer by up to threefold in women with PCOS. (8) Routine screening for endometrial cancer using ultrasonography is not currently recommended. (6) However, it is important to have a high index of suspicion for patients with prolonged oligomenorrhoea (> 3 months between menses).
Iron deficiency is common, and may contribute to fatigue and androgenic alopecia, so we suggest screening and treatment with iron, targeting serum ferritin in the upper quartile of the reference range. (9) Vitamin D deficiency is common in patients with PCOS, and this may have an additive adverse effect on fertility, insulin resistance and glucose intolerance, (10) and thus screening for and replacing any deficiency may be helpful. Psychological well-being due to the effects of PCOS on physical appearance (e.g. weight gain, acne and hirsutism) is also an important consideration. Attention should be given to actively looking for mental health issues such as depression, anxiety and self-harm.
Self-management
The first-line therapy for women with PCOS and obesity is lifestyle modification in the form of diet and exercise. Strong associations exist among excessive weight, insulin resistance, glucose intolerance, menstrual irregularities and infertility. Even modest lifestyle changes can have a significant impact, and reducing body weight by only 2%-5% has been shown to restore ovulation and increase insulin sensitivity in obese anovulatory women. (11) Weight reduction has additional benefits and reduces the risk of DM, hypertension, cardiovascular disease, OSA and certain malignancies.
Pharmacological management
Aside from lifestyle modifications, treatment for PCOS has to be multi-targeted to suit each patient's phenotype, symptoms, personal goals and expectations, such as desire for pregnancy. Pharmacological management is discussed herein according to symptoms. If there are no immediate pregnancy plans, management is dependent on the symptoms present.
Menstrual irregularities
Patients with oligomenorrhoea have an increased risk of endometrial hyperplasia, and pharmacological therapy may be necessary to induce a withdrawal bleed if the interval between menses is longer than two months. To induce periods, cyclical progesterone can be used, such as Duphaston (dydrogesterone 10 mg twice daily for a week) every two months to ensure regular shedding of the endometrium. The oral contraceptive pill (OCP) is also effective in controlling menses, with the added benefit of providing contraception and improving androgenic symptoms. However, many women with PCOS are obese and this, together with the OCP, confers an increased risk of thrombosis, so patient selection is important. It is advisable to • 17-hydroxyprogesterone • 1 mg overnight dexamethasone suppression or 24-hour urine-free cortisol • Sleep study avoid OCPs with higher oestrogen doses or those containing 19-norprogesterone derivatives, as these androgenic progestins may adversely affect the patient's cardiovascular risk. (9) Treatment needs to be individualised, but we suggest starting with low-dose ethinylestradiol combined with a third-generation progestin (i.e. desogestrel, gestodene or norgestimate) or fourth-generation progestin (i.e drospirenone), as these have the least intrinsic androgenic activity. Metformin can help to restore menstrual cyclicity and may be given concurrently with the above.
Androgen excess
Hyperandrogenism in PCOS is driven by insulin resistance, hypersecretion of luteinising hormone (LH) and ovarian androgens. Medications commonly used to treat androgen excess target these pathways. For example, spironolactone is an antiandrogen that blocks the effect of testosterone at the level of the androgen receptor; OCPs suppress LH secretion and hence reduce ovarian androgen production; and metformin improves insulin resistance. If the hirsutism is severe, all three medications may be employed. Patients need to be counselled that the symptoms of androgen excess (and hirsutism in particular) usually take at least six months to improve.
Eflornithine can be applied topically for rapid control of facial hirsutism, although fastidious use is necessary in order for the treatment to be effective. Antibiotics and retinoic acid derivatives can also be used for acne treatment. Permanent laser hair removal can be an effective treatment and should be considered if the symptoms are causing severe distress. Metformin is ineffective in controlling hirsutism in the majority of women.
Metabolic complications
Calorie restriction and exercise remain the mainstay of therapy for metabolic complications of PCOS. Metformin is beneficial for improving insulin sensitivity and can aid in weight loss. In patients who do not require fertility, statins can be used to treat dyslipidaemia. Bariatric surgery may be effective for patients with severe obesity, as the marked weight loss after the procedure usually resolves not only the metabolic disorders of PCOS but also PCOS itself, restoring ovulatory function and fertility. (10) 
Infertility
For overweight and obese patients who are keen to conceive, the first-line treatment should be diet and exercise. This is particularly important in women who are preparing for pregnancy, in order to reduce the risk of complications such as gestational DM, preeclampsia, pre-term delivery, macrosomia, birth defects and stillbirth. Antiandrogens such as spironolactone should be stopped for three months before conception, and patients should be counselled about recurrence of androgen excess symptoms while preparing for fertility. Metformin may help, although it is unclear if this is independent of the weight loss benefit it confers.
Ovulation induction with clomiphene citrate or letrozole is effective for fertility treatment. Monitoring the first cycle with ultrasonography can allow for dose titration and detection of multiple follicle development. (10) 
WHEN SHOULD I REFER TO A SPECIALIST?
All patients with severe or rapidly progressive virilisation, or those with a testosterone level that is twice the upper limit of normal, should be referred to an endocrinologist or a gynaecologist to exclude other causes. If first-line measures for cycle control or androgen excess have failed, or are ineffective in controlling symptoms, then referral to an endocrinologist, gynaecologist or reproductive medicine specialist should be considered. Patients who desire fertility but are either anovulatory or have not conceived after six months of regular unprotected intercourse should be referred to a reproductive medicine department. Further specialist referral may be necessary for comorbidities such as severe obesity, DM, OSA and depression.
TAKE HOME MESSAGES
1. PCOS presents with a spectrum of conditions resulting from androgen excess, anovulation and metabolic syndrome. 2. Signs and symptoms of PCOS include hirsutism, acne, menstrual irregularities, infertility, obesity, and psychiatric disorders such as anxiety and depression. 3. Screening for T2DM, dyslipidaemia, hypertension, anaemia and vitamin D deficiency should be a consideration for all patients with PCOS. 4. Treatment for PCOS has to be targeted to each patient's phenotype and personal expectations such as desire for pregnancy. Psychological well-being due to effects on physical appearance is also an important consideration. 5. Diet and exercise are major components in the management of patients with PCOS and obesity. 6. The first-line therapy for fertility and metabolic syndrome in PCOS is lifestyle modification with diet and exercise, followed by pharmacological therapy. 7. Patients with oligomenorrhoea have a risk of endometrial hyperplasia, and pharmacological therapy may be necessary to induce a withdrawal bleed if the interval between menses is longer than two months. Visit the SMJ website: http://www.smj.org.sg/current-issue and select the appropriate quiz. You will be redirected to the SMA login page. For SMA member: (1) Log in with your username and password (if you do not know your password, please click on 'Forgot your password?'). (2) Select your answers for each quiz and click 'Submit'. For non-SMA member: (1) Create an SMJ CME account, or login with your SMJ CME username and password (for returning users). 
RESULTS:
(1) Answers will be published online in the SMJ January 2019 issue. (2) The MCR numbers of successful candidates will be posted online at the SMJ website by 3 January 2019.
Passing mark is 60%. No mark will be deducted for incorrect answers. (4) The SMJ editorial office will submit the list of successful candidates to the Singapore Medical Council. (5) One CME point is awarded for successful candidates. (6) SMC credits CME points according to the month of publication of the CME article (i.e. points awarded for a quiz published in the December 2017 issue will be credited for the month of December 2017, even if the deadline is in January 2018).
Deadline for submission (November 2018 SMJ 3B CME programme): 12 noon, 27 December 2018. 
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